Separation and quantification of viral double-stranded RNA fragments by capillary electrophoresis in hydroxyethylcellulose polymer solutions.
Capillary electrophoresis (CE) is an analytical technique widely utilized to resolve complex mixtures of nucleic acids. CE uses a variety of polymers in solution that act as a molecular sieve to separate nucleic acid fragments according to size. It has been shown previously that purified dsDNA can be resolved efficiently by solutions of hydroxyethylcellulose (HEC) polymer, providing a rapid and high resolution method of separation. We have applied this separation technique to viral double-stranded (ds) RNA segments derived from rotavirus process samples. HEC polymers of various molecular masses and concentrations were identified and compared for their ability to separate dsRNA based on the extent of expected polymer network formation. The HEC polymer exhibiting the most desirable separation characteristics was then used for subsequent optimization of various method parameters, such as, injection time, electric field strength, dye concentration and capillary equilibration. The optimized method was then applied to the quantification of genome concentration based on a representative segment of the rotavirus genome. This study demonstrated that purified viral dsRNA material of known concentration could be used to generate an external standard curve relating concentration to peak area. This standard curve was used to determine the concentration of unknown samples by interpolation. This novel RNA quantification assay is likely to be applicable to other types of virus, including those containing dsDNA.